This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 


Defective^ images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 


• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

. FADED TEXT : , 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS * 
. BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 


IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 


PTO: 2002-4321 


Japanese Published Unexamined Utility Patent Application (U) No. 59-009564, 
published January 21, 1984; Application Filing No. 57-103847, filed July 9, 1982; 
Inventor(s): Akira Nagasaki et al.; Assignee: Ryotaro Shimizu; Japanese Title: 
Leadless Light Emitting Diodes 

LEADLESS LIGHT EMITTING DIODES 

CLAIM(S) 

A leadless light emitting diode comprising an alumina substrate, electrode 
patterns formed by printing a conductive paste on said alumina substrate, and a 
light emitting diode chip mounted on said electrode pattern. 
DETAILED DESCRIPTION OF THE INVENTION 

The present invention pertains to a leadless light emitting diode from which a 
lead terminal is eliminated. 

Fig. 1 shows a sectional view of a light emitting diode (Hereinafter referred to 
as an LED.) most extensively used at present. In the manufacturing process of the 
LED shown in Fig. 1, one block of 20 - 30 lead frames are manufactured; LED chip 
1 is mounted and bonded to the prescribed lead terminal 2a of each lead frame and 
is connected to another lead terminal 2b with wire 3. Subsequently, the lead 
terminals 2a and 2b on which LED chip 1 is mounted are covered with transparent 
resin 4 in dome shape. 
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The prior art LED manufactured in the aforementioned process has a large 
size in height and is improper for use in equipment that are increasingly becoming 
thinner. 

The shape contains the leads therefore requires a lead forming process in case 
when an automatic mounting machine is used, causing high cost 

The present invention was produced to solve the aforementioned problems, 
and attempts to present an inexpensive thin-shaped leadless light emitting diode that 
can be mass-produced by automatic mounting. 

The embodiment example of the present invention is explained below with 
reference to Fig. 2 - Fig. 10. Fig. 2 shows an oblique view of one embodiment 
example of the present invention. In the figure, 5 indicates an alumina substrate 
excellent in insulation and heat-resistance, 6 a pair of electrode patterns formed by 
printing a conductive paste on the surface of the alumina substrate 5, 7 an LED chip 
wire-bonded, by fine Al or Au wire 8, to the terminal 6b of another electrode pattern 
6 mounted/bonded to the terminal 6a of electrode pattern 6 by a die-bonding system. 

The alumina substrate 5 is prepared by dividing a large alumina substrate 5 f 
shown in Fig. 3. In this large alumina substrate 5 f , multiple holes 9 are vertically 
and horizontally made at equidistance between them. Also, break groove 10 for 
dividing the alumina substrate 5' is also made. 

The position of the holes 9 can be determined properly. For example, the 
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leadless light emitting diode can be like the one shown in Fig. 4. 

The electrode pattern 6 is, as shown in Fig. 5, printed on the surface of the 
large alumina substrate 5 f of Fig. 3. For this electrode pattern 6, a directly wire- 
bondable Ag or Ag-Pd conductive paste is used. 

On the inner wall of the hole 9 also, the electrode pattern 6c is formed by 
sucking the conductive paste from the lower side of the hole 9 at a time of printing 
the electrode pattern 6. 

If needed, the electrode pattern 6d can be printed on the back surface of the 
alumina substrate 5, as shown in Fig. 6 and Fig. 7. 

The LED chip 7 is die-bonded or wire-bonded to the prescribed position on 
the substrate after all the multiple LED chips 7 are mounted, as shown in Fig. 8. As 
shown in Fig. 9, the frame 12 is bonded to the periphery of the LED chip 7 and the 
fine wire 8, and transparent resin 11 is potted inside. Thus, as shown in Fig. 2, the 
leadless light emitting diode of the present invention is made by printing the 
electrode pattern 6 on the large alumina substrate 5 f , mounting multiple LED chips 
7, applying transparent resin 11, and dividing the substrate into chips by cutting 
along the break groove 10 of the large alumina substrate 5 ! . 

As explained above, in the present invention, since the electrode pattern is 
formed by using the alumina substrate and the conductive paste baked at a high 
temperature, direct soldering to the printed circuit board 13 is possible. 
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Fig. 10 shows the state wherein the leadless light emitting diode is mounted on 
the printed circuit board 13 with solder 14. Since the light emitting diode is a thin 
type and can be mass-produced, its application value is very high as the equipment 
in general are getting thinner. Fig. 11 shows one example in which a flat panel 
switch is used. 

The size of the leadless light emitting diode made by dividing the substrate 
into chips has a standard size like the standard size of a chip capacitor and a chip 
resistor. Therefore, a market-purchased automatic mounting machine can be used, 
which leads to lower assembling cost. The leadless light emitting diode of the 
present invention is significantly useful and practical. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows a sectional view of the prior art light emitting diode. Fig. 2 
shows an oblique view of one embodiment example of the present invention. Fig. 3 
shows the large alumina substrate used in the present invention. Fig. 4 shows 
another embodiment example of the alumina substrate. Fig. 5 shows the large 
alumina substrate of Fig. 3 on which the electrode pattern is formed. Fig. 6 and Fig. 
7 each respectively show the back surface and the section of the leadless light 
emitting diode wherein the electrode pattern is formed on the back surface of the 
alumina substrate. Fig. 8 shows the large alumina substrate of Fig. 5 on which the 
LED chip is mounted. Fig. 9 shows a sectional view of the leadless light emitting 
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diode in which a synthetic resin is potted by using a frame in the present invention. 
Fig. 10 shows a sectional view of the printed circuit board on which the leadless light 
emitting diode of the present invention is mounted. Fig. 11 shows a sectional view of 
the leadless light emitting diode of the present invention applied to the flat panel 
switch. 

I, 7. Light emitting diode chip 

5. Alumina substrate 

5\ Large alumina substrate 

6. Electrode pattern 

8. Fine wire 

9. Hole 

10. Break groove 

II. Synthetic resin 
12. Frame 
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